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1 .O INTRODUCTION 

This report is required by Section 3.4.B of Attachment 5 of the Rocky Flats Cleanup Agreement 
(RFCA) (EPA, CDPHE, and DOE 1996) and described in the draft Integrated Monitoring Plan 
(DOE 1996). The quarterly RFCA report replaces and incorporates information previously 
provided in the quarterly Resource Conservation and Recovery Act (RCRA) report. 

The DOEK-H/RMRS team has completed evaluation of 3rd quarter 1996 groundwater analytical 
data, using RFCA groundwater action level criteria as described in the latest draft version of the 
Integrated Monitoring Plan (IMP)(DOE 1996). The sampling for the third quarter of 1996 was 
completed prior to approval of the new monitoring well list (CDPHE Nov. 1996 and EPA Nov. 
1996) and the establishment of sampling frequencies. Therefore, a greater number of wells were 
sampled during the third quarter of 1996 than will be in future quarters. Only RFCA groundwater 
monitoring locations are included in this report. In the future quarters half of the monitoring wells 
will be sampled per quarter. RFCA groundwater monitoring locations are listed in Table 1 .  The 
locations of the monitoring wells are shown in Figure 1 .  

1 -1  



Y 

IUVER-97-001 
1996 Third Quarter RFCA Groundwater Monitoring Report 

2.0 METHODS 

The electronic data deliverables (EDDs) containing analytical results from the laboratories were 
processed prior to entry into the Rocky Flats Environmental Data System (RFEDS) in order to 
expedite reporting. The EDDs were received November 6, 1996. All files were examined for 
consistent record format, as required by RFEDS. The EDDs were imported into a database file 
containing all third quarter 1996 groundwater results. The data format was made to conform to the 
RFEDS format. Field data tables were incorporated into the database and all the data were 
analyzed for duplications, redundancies and mismatches. The data were determined to be 
consistent and reliable. All data for analyses requested by the modified sampling plan for the third 
quarter of 1996 and having the quality control label “REAL” were extracted for use in this report 
(Appendix Table 1). 

The above procedure was instituted for this report due to a data entry backlog at RFEDS created by 
budgetary constraints during fiscal year 1996. Data will be available from RFEDS for future 
reports. Data quality control results, including data validation will be presented in the next RFCA 
quarterly report using data extracted form RFEDS. 

Detections (results without a “U” qualifier) for analytes with Tier I and Tier I1 Action Levels and 
Standards Framework (ALF) criteria were matched with the background mean plus two standard 
deviations (M2SD) for inorganics, including radionuclides, and three ratios used to identify 
exceedances were calculated for each detection; resu1t:tier I ALF, resu1t:tier I1 ALF, and for 
inorganics, resu1t:background M2SD. Background values were calculated from the Background 
Geochemical Characterization Report (DOE 1993) with the exception of americium-241, 
plutonium-239/240, uranium-233/234, uranium-235, and uranium-238. Background values for 
these radionuclides were taken from the draft Background Comparison for Radionuclides in 
Groundwater report (DOE 1997). Data used to calculate the historical M2SD for locations with 
analytes exceeding Tier I1 ALF criteria and produce trend plots were extracted directly from 
RFEDS. 

The groundwater monitoring network, as defined in the draft IMP (DOE 1996), has seven 
categories of monitoring wells. The decision rule sequence presented in the draft IMP was 
followed for determining Tier I and I1 exceedances. The well types and decision rules are defined 
below: 

. .  . .  Plume D e f m  (PD) Mon1tom-g WeUs : These wells are located within known contaminant 
plumes and are above Tier I1 action levels, but are below the Tier I action levels established in the 
ALF. A reportable exceedance occurs when a measured concentration exceeds a Tier I action 
level, and the background M2SD, and the M2SD of the historical concentration in the well. The 
required action is to reclassify as a Tier I exceedance well and evaluate possible impacts to 
groundwater. 

. .  Plume Extent (PE) Monitonng W ells: These wells are located at the edges of known groundwater 
contaminant plumes, along pathways to surface water. These wells monitor for an increase in 
concentrations that may result in future impacts to surface water. A reportable exceedance occurs 
if a measured concentration exceeds a Tier I1 action level and the background M2SD, when there 
are no previous historical exeedances, or the M2SD of the historical concentration in the well when 
there have been historical exceedances of Tier I1 action levels. The required action is to initiate 
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monthly sampling . If action levels are exceeded for three consecutive months, by the above 
criteria, then appropriate parties are notified and the possible impacts to surface water are 
evaluated. 

Drainag .D! M o n i t o w  W e (  ells: These wells are located in stream drainages, downgradient of 
contaminant plumes. They have the same programmatic requirements as PE wells under the IMP. 
A reportable exceedance occurs if a measured concentration exceeds a Tier I1 action level and the 
background M2SD, when there are no historical exeedances, or the M2SD of the historical 
concentration in the well when there have been historical exceedances of Tier I1 action levels. The 
required action is to initiate monthly sampling. If action levels are exceeded for three consecutive 
months, by the above criteria, then appropriate parties are notified and the possible impacts to 
surface water are evaluated. 

. .  

Boundary (B) Mon itoring Wells: These wells monitor ground water leaving the eastern Site 
boundary through the stream drainage channels. A reportable exceedance occurs if a measured 
concentration exceeds a Tier I1 action level and the background M2SD, when there are no 
historical exeedances, or the M2SD of the historical concentration in the well when there have been 
historical exceedances of Tier I1 action levels. The required action is to initiate monthly sampling. 
If action levels are exceeded for three consecutive months, by the above criteria, then appropriate 
parties are notified and the possible impacts to surface water are evaluated. 

P&D (DD! Mon itoring We1 1s: These wells monitor for releases to groundwater from deactivation 
and decommissioning (D&D) activities. A reportable exceedance occurs when a measured 
concentration exceeds the M2SD of the established historical baseline concentration downgradient 
of the building(s). The required action is to inform appropriate parties and initiate an evaluation of 
the situation. 

. .  

. .  3 el e : These wells monitor the effect of a remediation or source 
removal action, as required in the ALF. If an increasing trend in the concentration of a 
contaminant is noted, then the appropriate parties are notified and an evaluation of the situation is 
initiated. 

RCRA Monitor1 - 
concentrations at RCRA units. If the mean concentration of a contaminant in a downgradient well 
exceeds the mean concentration in upgradient wells and concentrations at the well show an upward 
trend with time, a report will be made to appropriate agencies and an investigation will be initiated 
to investigate possible causes. 

. .  ng Wells: These wells monitor downgradient groundwater contaminant 
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3.0 RESULTS 

Major findings are presented in Tables 2 and 3, and are summarized in the following discussion. 
Figure 1 illustrates the location of major plume boundaries relative to monitoring well locations. 
Wells found to have reportable exceedances of Tier I or I1 action level criteria are noted. 
Historical trends are shown for PM and D&D wells for analytes with concentrations above Tier I 
or IT action levels. The RFCA requires that the Site report this information in this quarterly 
report. 

3.1 TIER I EXCEEDANCES 

Plume Extent Wells One instance of an action level exceedance of Tier I concentration criteria 
was found for trichloroethene (TCE) in a newly installed plume extent well 22896. The presence of 
Tier I concentrations of TCE at this well indicates that the extent of the Industrial Area plume is 
greater than previously assumed when new well placements were made last year. This well should 
be reclassified as a plume definition well and be monitored accordingly. 

. .  Performan ce Monltorln g Wells 
contaminants above Tier I action levels. Two PM wells (07391 and 12691) did have concentrations 
of contaminants above Tier I action levels. Well 07391, a PM well for the Ryan’s Pit source 
removal, have historical levels of tetrachloroethene and trichloroethene above the Tier I action 
levels (500 ug/L and 500 ug/L respectively). Figures 2 and 3 show the historical trends for these 
contaminants at well 07391. There is no evidence of an increasing trend since the source removal 
and current concentrations are well within the historic M2SD. Well 12691, a PM well for the 
Trench T-4 source removal, has historical concentrations of carbon tetrachloride above the Tier I 
action level (500 ug/L). The current concentration (540 ug/L) is well within the historical M2SD 
(1 174 ug/L) and the trend plot (Figure 3) does not show an increasing trend. 

No PM wells had increasing trends in concentrations for 

3.2 TIER II EXCEEDANCES 

Plume Extent Wells 
22796, 22896, and 23296), and an existing PE well (06091). Exceedances at new well locations 
indicate that plume front boundaries are longitudinally more extensive than previously thought 
when the well locations were selected in 1996. 

Exceedances were found in five wells, including four new PE wells (22596, 

Well 22596, located east of Building 373, had a concentration of manganese (505 ug/L) greater 
than both the Tier I1 action level (183 ug/L) and the background M2SD (208 ug/L). No historical 
data for this well exists, however, other wells in the area have had historical concentrations above 
the Tier I1 action level (see Table 3, well 1986). 

Well 22796, located north of Building 771, was found to contain trichloroethene at a concentration 
(39 ug/L) above the Tier I1 action level (5 ug/L, see Table 3). No historical data exists for 
comparison. Groundwater at this locality is expected to flow due north over a distance of about 
250 feet before intercepting North Walnut Creek. 

Well 22896, located southwest of Building 566, had concentrations of trichloroethene (see 
discussion under Tier I exceedances) and methylene chloride (24 ug/L) above Tier I1 action levels 
(5 ug/L for each). The methylene chloride concentration was below the detection limit and J 
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qualified (Table 3) and may be a laboratory artifact.. 

Well 23296, located in the South Walnut Creek drainage to the east of the B-2 pond, had 
concentrations of carbon tetrachloride, tetrachloroethene, and trichloroethene above Tier I1 action 
levels. This is a new well with no historical data. The presence of trichloroethene (430 ug/L) in 
well 23296 is close to the Tier I action level (500 ug/L). The pathway for contaminant migration to 
this area is not well defined, but may be related to a group of contaminated hillside seeps located 
near Pond B-1 or, potentially, an unidentified hillside pathway located closer to the well. 

Well 06091, located to the northeast of Trenches T-3 and T-4, has a carbon tetrachloride 
concentration at the action level of 5 ug/L. The concentration exceeds the historical M2SD for this 
well (Table 3) and the historical data indicate an upward trend consistent with an advancing plume 
front (Figure 4). 

Additional action level and site background exceedances for manganese, nickel, sulfate, and nitrate 
in PE wells are noted in Table 2. These exceedances do not exceed well-specific historical 
concentrations using the M2SD criteria specified in the draft IMP, and thus do not constitute 
reportable occurrences. 

. . .  Plume D efinition W ells 
located in the Woman Creek drainage, had a concentration of sulfate (706000 ug/L) that was 
slightly above the Tier I1 action level (500000 ug/L) and the background M2SD (4355505 ug/L). 
The concentration was also slightly above the historical M2SD (697706 ug/L) for the well. The 
trend plot (Figure 6) appears to show a slow increase over the last five years. 

No reportable exceedance was found for PD wells (Table 3). Well 2987, 

. .  el One PM well shows an increasing trend for the concentration of 
an analyte. Well 1269 1 had concentrations of carbon tetrachloride (discussed under Tier I 
exceedances), methylene chloride (14 ug/L), tetrachloroethene (100 ug/L), and trichloroethene (6 1 
ug/L) above Tier I1 action levels (5ugIL for each). Only methylene chloride had a concentration 
greater than the M2SD (8.7 ug/L) of the historical data for the well (Figures 4, 7, 8, and 9). The 
trend plot for methylene chloride (Figure 7) shows a precipitous jump in concentration starting last 
spring. The result for the third quarter 1996 sampling is J qualified because it is an estimated 
value, below the detection limit. This indicates that the value may be a laboratory artifact. 

Well 07391, discussed under Tier I exceedances, had concentrations of chloroform (1600 ug/L), 
tetrachloroethene (1400 ug/L), and trichloroethene (100000 ug/L) above Tier I1 action levels. 
These are not considered reportable exceedances, because there is no evidence of increasing 
concentration trends for these analytes since the source removal and current concentrations are well 
within the historic M2SDs (chloroform 4363 ug/L, tetrachloroethene 2654 ug/L, trichloroethene 
161079 ug/L, see Table 3). Figures 2, 3, and 10 show the historical trends for these contaminants 
at well 07391. 
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4.0 REQUIRED ACTIONS 

The decision criteria from the draft IMP outline the required actions to be taken after a reportable 
exceedance. The required actions for each type of well are included above, in the Methodology 
Section. 

Five PE wells (06091, 22596, 22796, 22896, and 23296) had reportable Tier I or Tier I1 
exceedances in the third quarter 1996 sampling. One PM well (12696) had an increasing trend. 
Confirmatory monthly monitoring will be initiated on these wells and further evaluation may be 
conducted based on these monitoring results 
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Figure 3 - TRICHLOROETHENE TREND PLOT FOR WELL 07391 
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Figure 4 - CARBON TETRACHLORIDE TREND PLOT FOR WELL 12691 
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Figure 5 - CARBON TETRACHLORIDE TREND PLOT FOR WELL 06091 
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Table 1 - Third Quarter 1996 RFCA Groundwater Monitoring Sampling Locations and Data Collection Summary 

1 Metals f I Radionuclides 

Report Report 
Tritium 

2;: Sample status Sample 
Sample Report 11 ::rG 

status status Status 
status status Status Location Sample 

Number 

Sulphate 
Fluoride 2;: Sample Report 
Sample 
status 

Nitrate 

status Status 
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Table 1 - Third Quarter 1996 RFCA Groundwater Monitoring Sampling Locations and Data Collection Summary 

Metals 

Number status status Location 

Radionuclides Volatile Organics Water Quality --I 
I 

Sulphate 
Nitrate Report 

status 

PulAm Tritium Uranium 
Sample 2:; Sample Report Sample 
status Status Status status Status 

Report Fluoride Report 
Sample Status Sample status 
status 

Symbol Definitions: 
Sample Status: D= Dry, L= Lacks Water, S= Sampled, Blank Cell = No Sample Event 
Report Status: N= Not Reported. R= Reported. Blank Cell = No Sample to Report 

7-3 



Table 2 - Third Quarter 1996 Groundwater Sample Exceedances of Tier I Action Levels 
and Standards Framework Criteria (ALF) -All Well Types 



Table 3 -Third Quarter 1996 Groundwater Sample Exwedances of Tier II Adion Levels 
and Standards Framework Criteria (ALF) - All Well Types 
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07/19/96 CHROMIUM 6.1 6.1 IUGIL U Drainage 903 Pad 
07/19/96 CIS-I ,2-DICHLOROETHENE 1 1 UG/L U Drainage 903 Pad 
07/19/96 CIS-I ,3-DICHLOROPROPENE 1 1 UG/L U Drainage 903 Pad 
07/19/96 COBALT 7.9 4.4 /UG/L B Drainage 903 Pad 
07/19/96 COPPER 3.5 3.5 1UG/L U Drainage 903 Pad 
07/19/96 OIBROMOCHLOROMETHANE 1 1 UG/L U Drainage 903 Pad 
07/19/96 DIBROMOMETHANE 1 1 - UGlL U Drainage 903 Pad 
07/19/96 DICHLORODIFLUOROMETHANE 1 1 -1- UG/L U Drainage 903 Pad 
07/19/96 ETHYLBENZENE 1 1 UGlL U Drainage 903 Pad 
07/19/96 ~ HEXACHLOROBUTADIENE 1 1 IUGIL U Drainage 903 Pad 
07/19/96 IRON 35.0 35.0 UG/L U Drainage 903 Pad 
07/19/96 LEAD 3.0 5.0 IUGIL U Drainage 903 Pad 
07/19/96 LITHIUM 22.9 100 UG/L B Drainage 903 Pad 
07/19/96 MAGNESIUM 21400 44.1 UGlL Drainage 903 Pad 
07/19/96 MANGANESE 5.3 5.2 UGlL B Drainage 903 Pad 
07/19/96 MERCURY 0.20 0.20 UGlL U Drainage 903 Pad 
07/19/96 METHYLENE CHLORIDE 1 1 IUG/L U Drainage 903 Pad 
07/19/96 MOLYBDENUM 10.2 200 lUG/L U Drainage 903 Pad 
07/19/96 N-BUTYLBENZENE 1 1 lUG/L U Drainage 903 Pad 
07/19/96 N-PROPYLBENZENE 1 1 UGlL U Drainage 903 Pad 
07/19/96 NAPHTHALENE 1 1 /UG/L U Drainage 903 Pad 
07/19/96 NICKEL 12.8 10.2 UG/L B Drainage 903 Pad 
07/19/96 NITRATE/NITRITE 25 0.050 UG/L B Drainage 903 Pad 
07/19/96 0-CHLOROTOLUENE 1 1 UGlL U Drainage 903 Pad 
07/19/96 P-CHLOROTOLUENE 1 1 UGlL U Drainage 903 Pad 
07/19/96 P-CYMENE 1 1 UGlL U Drainage 903 Pad 
07/19/96 PLUTONIUM-238 -.00149 ,00173 ,00972 PCVL J Drainage 903 Pad 
07/19/96 PLUTONIUM-2391240 ,001493 ,00379 ,00854 PCllL J Drainage 903 Pad 
0711 9/96 POTASSIUM 1480 96.1 UG/L B Drainage 903 Pad 
07/19/96 RADIUM-226 ,584 ,128 ,0576 PCI/L Drainage 903 Pad 
07/19/96 RADIUM-228 1.735 ,568 ,492 , PCllL Drainage 903 Pad 

~~ 
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6687 08/15/96 CALCIUM 127000 103 UGIL Plume Definition 
6687 08/15/96 CARBON TETRACHLORIDE 0.7 1 UG/L J Plume Definition 
6687 0811 5/96 CESIUM 200 1000 UG/L U Plume Definition 
6687 08/15/96 CHLOROBENZENE 1 1 UG/L U Plume Definition 

PU&D\Landfill 
PU&D\Landfill 
PU&D\Landfill 
PU&D\Landfill 
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